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Abstract of RU2183570 

railway transport. SUBSTANCE: invention contains description of method according to which, to reduce 
minimum amount of energy taken for operation of rail vehicle, in drive system provided with two-element 
ac converter and three- phase motor supplied by converter, voltage in intermediate dc link and/or 
magnetic flux in drive motor are optimized to meet actual operating requirements with due account of 
energy, when required, consumed by auxiliaries for cooling drive system components. EFFECT: improve 
energy balance in drive system of vehicle, reduced energy consumption. 10 cl, 6 dwg 
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(57) Pecfcepar 

OnwcaH cnocoo\ comacHO KOTopoMy Ana 

MHHMMM3314HH KOHMMeCTBa aHeprWW, 

pacxoAyeMofl Ha pa6oTy penbcoBoro 
TpaHcnopTHoro cpeflCTBa, b npHBOAHofi 
cucTeMe, MMeiomefl AByxaBeHHbifl 

npeo6pa30BaTe/ib nepeMeHHoro TOKa u 
3annTbiBaeMbiM ot Hero Tpex<fea3Hbiw ABwraTonb, 
HanpflKSHne b npoMe>KyTOMHOM 3BeHe 
nocTOHHHoro TOKa M/nnn MamviTHbi& noTOK b 
npuBOAHOM ABuraTene onTWMM3npyK>T b 

COOT B ©TCT BH H C CfeaKTHHeCKMMH pa60MWMM 
TpeOOBaHHHMU, npM Heo6XOAMMOCTM C yMBTOM 

3Heprvin, aaTpaMMBaeMoft BcnoMoraTenbHbiw 
ooopyAoaaHMeM Ha oxxiaweHMe KOMnoHeHTOB 



npMBOAHOM cucTeMbi. TexHunecKMCi peaynbTaT 
n3o6peT6HH« 3aKnK)HaeTCfl b ynymueHnn 
SHepreTHMecKoro SanaHca b npHBOAHofi 
cucTeMe TpaHcnopTHoro cpeACTBa m okohomhu 
3neKTpo3Heprnn. 2 c. u 8 3,n. cfr-nbi, 6 nn. 
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(54) DRIVE SYSTEM CONTROL METHOD 

(57) Abstract: 

FIELD: railway transport. SUBSTANCE: 
invention contains description of method 
according to which, to reduce to minimum 
amount of energy taken for operation of rail 
vehicle, in drive system provided with 
two-element ac converter and three- phase 
motor supplied by converter, voltage in 
intermediate dc link and/or magnetic flux in 
drive motor are optimized to meet actual 
operating requirements with due account of 
energy, when required, consumed by 
auxiliaries for cooling drive system 



components. EFFECT: improved energy balance 
in drive system of vehicle, reduced energy 
consumption. 10 cl, 6 dwg 
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M3o6peTeHne othocwtch k cnoco6y b 

COOT BQTCT BM M C 0rpaHHMUT©ribHOfl HaCTbK) 

nepeoro nyHKTa cfeopMynbi w3o6peTeHnq. 

Cor/iacHo H3BecTHOMy cnoco6y ynpaaneH^fl 

npl/IBOAHOW CMCTeMOfi OOJlblllOM MOU4HOCTH C 

perynnpyeMoiH ^acTOTofi Bpau^eHun (DE 
4422275 A1) nwaHne Ha Ka>KAbifl H3 AByx 
Tpex0a3Hbix oneicrpoflBMrarerie^ noAaeTCH 
Mepe3 npeflycMOTpeHHbie arm KaxcAoro us hhx 
nMnyribCHbie nHBepTopbi ot npoMe>KyTOHHoro 
seeHa nocTo^HHoro TOKa, KOTopoe b cbohd 
oMepeAb 3annTbiBaeTC5i ot ceTM 
3neiapocHa6)KeHMn Mep©3 BbJnpnMMTenb 
c©TeBoro Hanpfl>K©HHfl. npHBOAHbie ABttraTenui 
HiwetoT onpeAeneHHbi^ KpnTMH©cKMtf 

(onpOKMAblBaKJlHHM) KpyTflll^HM MOMeHT, Koropwii 

scerAa AorweH 6biTb 6onbLue OTAaBaeMoro , 
ABuraTenewi KpyTHinero MowieHTa. KpoM© Toro, 
3tm ABuraTenn paccwi/iTaHbi Ha nocTOHHHoe 
noTpe6neHMe mou;hoctm b AwanasoH© qacTOT 
Bpau^eHUfl Bbiiue HeKOTopotf saAaHHO^ MacroTbi 
Bpai^eHMfi, onpeAenneMoW TaK Ha3biBaeMofi 
xapaKTepHoii (runoBow) tohkoCi. C Ljenbio 

COKpaTMTb npn 3TOM BTIMflHUe T3KHX 
B03Myi^aK)L^HX BO 3/3,8 MCTBUrt , KaK 

nynbcwpyiotntte MOMeHTbi wnu noTepn or 
BbicuiMx rapMOHHK, npe>KAe Bcero npn paooTe b 

MMFiyil bCHOM p©)KWM0, W CH H3HTb 3a CH0T 3TOrO 

sneKrpuMecKyto m MexaHMnecKyio Harpy3xy Ha 
npuBOAHbie ABuraTenn, a Taiwe Harpy 3Ky no 
HanpfweHwo Ha AByxseeHHbiM 
npeo6pa30BaTe/ib nepeMeHHoro TOKa, 
nocTOJRHHoe HanpaweHM© npoMe>icyTOHHoro 
3BeHa nocTo^HHoro TOKa b Auana30He nacTOT 
BpaiMOHUfl Hvrxe xapaicrepHOM tohkm cHHwaioT no 

CpaBHeHUMD C MaKCMMa/lbHO B03MO)KHblM 

HanpnmeHneM 3Toro npoMex<yTOHHoro aaeHa, a b 
AnanasoHe mbctot BpameHMfl Bbiiue stovi 
xapaiorepHofl to^km i/icxoa* us cHiweHHoro 
HanpaxoHUfl npoM©>KyTOHHoro sseHa 

nOCTOflHHOrO TOKa nOBblUjaKDT C SaBUI^U^M OT 

nacTOTbi Bpau^eHUfl nepexoAOM Ha 
NiaKCHManbHoe HanpnweHne n po m e>Ky tom ho ro 
SBeHa nocTo^HHoro TOKa npw MaKCWMa/ibHotf 
HacTOTe BpameHnq Bana npMBOAHbix 
ABMraTenefl. BbmpflMHTenw ceTeBoro 
HanpqweHMn, KOTopbie MoryT 6brrb BbinonHeHbi b 
bua© npeo6pa30BaTene«-peryn^TopoB 
nocTOflHHoro HanpflKeHua, cooTBeTCTBeHHO 
peryn^TopoB snetcTponpviBOAa c MexaHMMecKofi 
xapaKTepHCTWKoR b neTbipex KBaApaHTax, b tom 
cnynae, KorAa npHBOAHbie ABuraTenw u npw 
pa6oTe b reHepaTopHOM pe?KHMe cosAaioT 

TOpM03Hm,Mft KpyTPll^M^ MOM6HT A™ OObMHO 

npuBOAUMoro mmm b ABHweHne TpaHcnopTHoro 
cpeACTBa, BbinonHHKrr b bha© peryjiflTopoB 
sneKTponpMBOAa c MexaHMMecKofl 

xapaicrepucTHKOfi b neTupex KBaApaHTax. npn 
pa6*0Te ABuraTenePi b tstobom peKMMe 
noABeAeHHoe k hum Hanp«)KeHne npw 

OTHOCWenbHO nOCTOflHHOM MarHMTHOM nOTOK6 

ot HyneBofl nacTOTbi BpameHun ao xapaKTepHO^ 
tomkh nMHe^HO BOspacTaeT c yBenM^eHwieM 
nacTOTbi Bpau^eHMH. npn 3tom Me>KAy0a3Hoe 
HanpaweHue b xapaiaepHO^ tohkb AocTuraeT 
MaKcviManbHoW BeriMHMHbi. 3aTeM b A^anasoHe 
nacTOT spau^eHUfl Bbiiue 3toCi xapaxrepHovi 
tohkh noABeAeHHoe k ABnraTen«M HanpflKeHne 
ocTaeTca nocTonHHbiM npM yMeHbiueHMM 
MarHMTHoro noTOKa. 

B ocHoay nacTOfliMero M3o6pereHHR 6wna 
nono>KeHa 3aAaMa pa3pa6oTaTb cnoco6 
ynpaBfieHUfl npuBOAHoW CMCTeMoW b 

COOTBeTCTBHH C orpaHHHHTeflbHOtf HaCTbK) 

nepBoro nyHiaa 0opMynbi n3o6p©TeHM5i, 
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KOTopbifl oSecnennBan 6bi AaJibHeC^iuee 
ynymueHwe SHepreTMHecKoro 6anaHca b stov^ 

npMBOAHOM CMCT8MQ. 

YKa3aHHa« 3aAana peiuaeTC« comacHO 

H306peTeHHK) B COOTBeTCTBUM c 

OT/iMHMTenbHbiMM npusHaKaMn nepBoro nyHKTa 
o>opMy/ibi n3o6peT6HHfi. ripeAnoMTMTenbHbie 
BapnaHtbi ocymecTBneHUfl M3o6peTeHH« 
npeACTaBneHbi b ocTartbHbix nyHxrax cJjopMynbi. 

B npeAnaraewoM cornacHo n3o6p©TeHMK) 
cnocoOe ysnTbiBaeTcn tot o^aicr, hto b 
AManasoHe nacTOT - BpaL^eHnq Bbiiue 
xapaiaepHoCi tohkm, T.e. b Anana30He noriHoro 
OTKpwTMfl MHBepTOpa, npvi nacTOTax BpaiAeHMH, 
cooTBeTCTsyioiAUX HH>KHBMy Anana3ony 
pa3BHBaeivioro npuBOAHbiM ABMraTeneiw 
TsroBoro KpyTsimero MoiweHTa unw OTAasaeMoro 
hm TopMOSflmero Kpyminero momshtb, eu^e 
oTcyTCTByeT Heo6xoAHMOCTb yBennHMBaTb 
cooTBeTCTByKDLuee Hanp«>xeHne 
npoM8)KyTOHHoro 3B6Ha nocTowHHoro TOKa ao 
6onee BbicoKoro ypoBH« p 3aAaBaeMoro b 

COOTBeTCTBMM C H3BeCTHblMM M3 ypOBHfl TeXHMKH 

peiueHHflMH. ComacHO n3o6peTeHMio 
HanpjiKeHMe npoMe>KyTOMHoro 3BQHa 
nocTOAHHoro TOKa mo>kho npeACTaBHTb 6onee 
3(f>4)eKTMBHOM MHoronapaMQTpoBOM 
xapaiaepucTHKoS BMAa U^ffM.n). B 

COOTB0TCTBMH C 3THM npU HH3K0M Tpe6y©M0M 

KpyT^meM MOMeHT© Hanpfl>KeHne 

npOM6)KyTOHHOrO 3B6H3 nOCTOflHHOrO TOKa 

mo>kho noAA©P^KViBaTb npaKTMHecKM Ha 
nocTO^HHOM ypoBHe nnn noBbioiaTb numb Ha 
HecKonbKO npoueHTOB no cpaBHeHMio c TeM 
Hanpn^eHneM, KOTopoe noAAQp^HBaeTCH b 
AManasoHe hh>k© xapaKTepHoW tohkh, r.e. npH 
pa6oTe HHaepTopa b nMnynbCHOM pe>KMMe. 
numb npn Heo6xoAUMOCTH yBennneHMJi 
KpyTHLnero MoiweHTa ao B©nnHHHbi, KOTopa^ 
ne>KHT b A^anasoH© Bbiiue xapaKrepHO^ tohkm, 
Hanp«>KeHne npoMe>KyTOMHoro 3BeHa 
nocTOHHHoro TOKa Tpe6y©TCR noBbiiuaTb c 
Uenbio BbinonHQHHfl TpeSoBaHni^, 
npeA'b^BnyieMbix k npnBOAHo« CMCTeMe 
KacaTenbHO KpyTflmero MOMeHTa m nacTOTbi 
BpameHUfl, ao saAaaaeMoft comacHO ypoBHio 

TGXHMKM B©nHHHHbl B SaBMCMMOCTH OT 

yBenHHHBiuerocfl 3aAaBaeMoro KpyTfliAero 
MOMeHTa: MoiAHOCTb noTepb 8 npuiBOAHO^ 

CHCT6M© B 3TOM CJiyMaB nOCTORHHO 

noAAep^uBaeTcn Ha MMHMManbHOM ypoBHe. 
BnaroAapn 3TOMy yAaeTca cyunecTBeHHO 
paciui^pnTb 3a npeAenw xapaKTepHOM tohkm tot 
pa6oHn« Anana30H H3M©HeHMR HacTOTW 

BpaiAeHMfl, B KOTOpOM Ha CXeMHbie 3JieM©HTbl 

AByx3BeHHoro npeoGpasosaTenR nepeMeHHoro 
TOKa mo>kho noAaBaTb noHWKeHHoe HanpatteHne 
n TeM caMbiM yBennMHTb cdok mx cny>K6bi npn 
coKpaiAeHnn o6metf moiahoctm noTepb. 

flononHHTenbHO k STOMy hjih bh© 

33BHCMMOCTH OT 3TOPO aHa/lOnylMHblM 06pa30M 

mojkho ratoK© perynnpoBaTb MamuTHbiK noTOK b 
Ka>«AOM us npuBOAHbfx ABuraTene^. B 

COOTB©TCTBMM C 3THM MarHHTHblC* nOTOK B 

npuBOAHOM ABuraTen© npn M3M©HeHvin MacTOTbi 
BpameHHfl b CTOpOHy yBenM^ieHna ot sHaweHna, 
ne>Kauj,ero Bbiiue xapaKTepHOM tomkm, 

HQnpepblBHO CHHKaiOT, npM 3TOM hcxoaho© 
3HaM©HM© COOTB©TCTBy©T TO My npaKTHMQCKM 

nocTOAHHOMy sHaneHMio, KOTopoe Ha 
napaMeTpMMecKoR noaepxHOCTH, onucbiaaeMoCi 
MHoronapaMeTpOBO^ xapaKTepMCTHKoW. n©>KMT 

HM)K© XapaKTepHOfl TOHKM. npM 3TOM MaiTHMTHblW 

noTOK, cooTHOCUMbiW b Ka>KA0M cnyMae c 
3aAaBaeM0fl MacTOTOfl Bpaii^eHMn, a hhwhsm 
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Anana30He paaBUBaeworo npuBOflHbiM 
ABMraTenewi raroBoro nnn TopM03amero 
KpyTflmero MOMeHTa noAAepacwBaioT 
npaKTwecKM Ha nocTOHHHOM ypoBHe m 
noBbiLuawT jiniub npM hbooxoammoctm 
yBenuiMeHUfl KpyT«Lnero MOMeHTa. B pe3ynbTaTe 
aHanorMHHO MHoronapaMeTpoBOM 
xapaicrepucTUKe, onMCbiBaioiuefl HanpjweHMe 
npowie>KyroHHoro 3BeHa nocTOHHHoro TOKa, 
MHoronapaiMeTpoBan xapaKTepucTMKa ppn 
MamnTHoro noTOKa Bbiwe xapaKTepHofl tohkm 
npnoCpeTaeT >Keno6oo6pa3HbiB bma c HaicnoHOM 

B CTOpOHy 6onee HM3KVIX 3HaMeHMM. flpn stom b 

MenoM HenpepbiBHoe yMeHbtneHMe wiamviTHoro 
noTOKa nponcxoAMT c yBenwneHMeM nacTOTbi 
BpameHnn. B pe3ynbT3Te Bbiiue xapaicrepHOM 
tom km npMBOAHOfi ABMraTenb pa6oTaeT hcxoa^ 

M3 HM3KHX B HMJKHeM AHana30H6 3HaHSHHft 

3aAaBaeMoro KpyTRinero MOMeHTa c 

OnTMMajlbHO HM3KMMM 3HaHBHMflMM CMJIbl TOKa, 

KOTopyto yBennMHBaK>r nuujb b tom cnynae, 
KorAa Ben mm m Ha saAaeaeMoro KpyT^u^ero 
MOMeHTa yBeriMHUBaeTca c BbixoAOM M3 stood 
A^»ana30Ha b CTOpOHy cooTBeTCTBytoiuero 
MaKCMMaribHoro aHaneHMfl. ripn stom MamHTHbifi 
noTOK AOCTuraeT 3aAaHHotf cornacHO ypoBHio 
Tax h vi km BenuiHMHbi jiMUJb npn oonee BbicoKwx 
3HaneHMflx 3aAaBaeMoro KpyTHinero MOMBHTa. C 
yMeHbiueHMeM MamMTHoro noTOKa 

aneiapMHecKMe noTepM n noTepn ot BMxpeBbix 
tokob TaioKe coKpainaJOTca ao MMHMManbHOM 

Be/lMHMHbl, npM 3TOM CHMKaTb MarHMTHblfl nOTOK 

npM hm3kom 3HaH6Hnn 3aAaBaeMoro KpyTflinero 

MOMeHTa MO>KHO JlHUJb HaCTOJIbKO, MT06bl He 

BbixoAMTb 3a hm>khk)K) rpaHMLry 
onpoKWAbiBaioujero KpyTflmero mombhtb 
npMBOAHoro ABMraTenn. 

Egjim b npMBOAHOM CMCTeMe npeAycMOTpeHo 
TaiOKe BcnoMoraTeribHoe o6opyAOBaHne b bmab 

BOHTM JlflTOpOB , HaCOCOB M T.n., 

npeAHa3HaMeHHoe Ann oxna>KAeHMfl oTAenbHbix 

KOMnOHeHTOB 3TO& CMCTeMbl, T3KMX K3K 

TpaHcc^opMaTopbi, npeo6pa30BaTenM 
aneKTposHepruM n npuBOAHbie ABwraTenu, to 
noTpe6rtfleMyK) mm sHepraio TaiOKe 
i4enecoo6pa3HO yMMTbiBaTb b pacneTax 
3HepreTMMecKoro 6anaHca m MMHMMM3MpoBaTb 

ee B 33BMCMMOCTM OT pe>KMM3 pa60Tbl. C 3TOfi 
UeilbK) B npMBOAHOVI CUCTeMe MOLUHOCTb, 

3aTpaHMBaeMyK) Ha oxna>KaeHMe no MeHbiuefl 
Mepe OAHoro ee MMeiomero BwcoKyio TennoByio 
nocTOAHHyio BpeMeHM KOMnoHeHTa, 

COOTBBTCTB6HHO BfO H3GTM , a T6M CaMbIM M 

noTpeormeMyio mm sneKTpuMecKyio MomHOCTb 

nOAAep>KMBaiOT AO AOCTMKeHMfl 3TMM 
KOMnOHeHTOM HeKOTOpOM SaAaHHOM 

MaKCHMaribHo AonycTMMofi TeMnepaTypbi Ha 

npOM3BOJ1bHO 33A3HHOM ypOBHS HMJK6 

MaKCMManbHoW BeriMHMHbi. B OTriMMne ot stoto 
npM npeBbiiueHMM stom 3aAaHHOM TeMnepaTypbi 
3aTpaMMBaeMyKD Ha oxna>KAeHMe Mou^HOCTb 
ycTaHaBTiMBaioT Ha MaKCMManbHoe 3HaHeHne. 
PerynMpOBaHMe mou^hoctm acnoMoraTeribHoro 

06opyAOBaHMfl, a T6M CaMbIM M MHTeHCMBHOCTM 

oxnajKAeHMfl OTAeribHbix KOMnOHeHTOB 

npMBOAHOfl CMCTeMbl 33BMCMT OT MX KOHKDeTHOW 

TeMnepaTypbi n KonMHecTBa He3aBMCMMO 
perynwpyeMbix oxna^Aatomux ycTpoflcTB. Ecnw 
B03Mb)KH0CTb HB3aBMCMMoro peryriMpoBaHM« 
stmx oxna>KAaioi4Mx ycTpo^cTB oTcyTCTByeT, to 
3aTpaMMBaeMyio Ha oxnaKAeHMe Mou^HOCTb 
ycraHaBriMBatOT Ha MaKCMManbHoe 3HaH6HMe. 

flono/iHMTenbHo mhm aribTepHaTMBHO Mo>KeT 
TaKKe OKasaTbcn i4enecoo6pa3HbiM 
perynMposaTb aaTpaMUBaeMyio Ha oxnaKAeHMe 
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MOiuHOCTb nponopi^MOHanbHo cfeaKTMHecKofl 

MOIMHOCTM nOTepb, B03HMKaVOU4MX B npMBOAHOW 

CMCTeMe y KOMnOHeHTOB c HM3Kot^ TenriOBOrt 
nocTORHHoW BpeMeHM. BnaroAap« 3TOMy 
yAaeTcn npeAOTBpaTMTb nacTMMHbiM neperpeB 

KOMnOHeHTOB npMBOAHOM CMCTeMbl MJ1M MX 

MacTei^ Ha ynacTKax, He oxBaTbiBaeMbix mhm 
TpyAHOAOCTynHbix Ann oxBaTa mx 
TeMnepaTypHbtMM AaTHMKaMH. TaKMM o6pa30M, 

BeHTMnflL^Mfl MHTeHCMCj)ML^MpyeTCfl npM 
nORBJieHMM B npMBOAHOfl CMCTeMe TOJ1HKOB 

Harpy3KM. 

AonOJIHMTeribHO OnTMMM3MpOBaTb 

3HepreTMMecKMft 6anaHC yAaeTC^ TaiOKe 
6naroAapfl TOMy, hto npM TeMnepaType m 
mou^hoctm noTepb HM>Ke MX saAaHHbix 
MaKCMManbHbix 3HaMeHM^ a npMBOAHofi CMCTeMe 
saTpannBaeMyio Ha oxna>KAeHMe Mou^HOCTb 
noBbiLuaioT TO/ibKO b tom cxiy-iae, KorAa o6u^ee 
KonMMecTBO AononHMTenbHO pacxoAyeMOM Ha 
oxna^eHMe sHeprMM MeHbiue cyMMapHofi 
aHeprMM oneKTpMMecKMx noTepb, AononHMTenbHO 

B03H M Ka K) LAMX B npMBOAHOM CMCTeMe npM 
OTCyTCTBMM OXfJa)KAeHM . C 3TOM u,enbK) Ha 

ocHOBaHMM 4>aKTMMecKMX paooHMX napaMeTpoB 
onpeAenwioT TeKyiAyto MOiUHocTb noTepb 
OTAe/ibHbix KOMnOHeHTOB CMCTeMbl m nyTeM 
cpaBHeHMA, HanpMMep, c sMnMpMMecKM 
nonyneHHbiMM 3HaH6HMflMM y cTa Ha bji m Ba iot, 
«BnfleTC« /im c tohkm 3peHMfi o6mero 
SHepreTMHecKoro 6anaHca i4enecoo6pa3HbiM 
BKnK>MeHMe BcnoMoraTeribHoro ooopyAOBaHMfl a 
AaHHbifl mhm b KaKO«-nM6o 6onee no3AHMfl 
MOMem- BpeMeHM npw noBbiiueHnn TeMnepaTypbi 
MnM Harpy3KM KOMnoneHTOB npMBOAHOM cucreMbi 
m o6ycnoBJieHHOM stmm HarpeBe no cpaBHBHMio 
c saTpaTaMM mou^hoctm, Heo6xoAHMO« b 
HacrofliAMM MOMeHT ati« oxna>KAeHMfl. 

noMMMO 3Toro, An« ynyHLueHMfl 
SHepreTMHecKoro 6anaHca npeAnaraeTCfl TaiOKe 
pa3B036y>KAaTb npMBOAHoft* ABMraTenb npM 

OTCyTCTBMM Heo6xOAHMOCTM B MSMeHeHMM 

KpyTflinero MOMeHTa, t. e. npM ABM>KeHMM 
penbcoBoro TpaHcnopTHoro cpeACTBa no 
MHepL^MM M/iM npM ero CTOflHKe. B pe3yribTaTe 
MCKniOHaeTCH TaKKe Heo6xoAHMocTb b noAane 
3neiapo3HeprMM Ha npMBOAHofl ABMraTe/ib aha 
ero paooTbi b pe)KMMe xonocToro xoAa. noMMMO 
3Toro, 6naroAapn cornacoBaHMio mhtshcm bhoctm 
oxna)KAeHMn c KOH Kp eTH bl w m ycriOBMRMM 

AononHMTenbHO coKpaiAaeTCfl noTpe^nfleMafl 
BcnoMoraTenbHbiM o6opyAOBaHneM 
3neKTpo3HeprM« 3a cneT CHM)KeHMfl TpeoyeMofi 
Harpy3KM. (IpM stom OTAenbHbie ycTpotfcTBa 
oxna>KAeHMfl, BxoAWiMMe b cocTaB 
BcnoMorarenbHoro o6opyAOBaHMn, mop/t 6biTb 

A20K6 nonHOCTbK) OTKniOMeHbl. 

PenbcoBoe TpaHcnopTHoe cpeACTBO, 
ynpaBneHMe paSoToii KOToporo ocyLAecTBnfleTCJ? 

B COOTBeTCTBMM C yK33aHHblMM B M306peTeHMM 
MBpaMM M KOTOpOe OCHai^BHO Heo6X0A^MbJMM 
AHfl 3TOrO yCTDO^CTBaMM, MMeeT 

xapaiaepMsyioiAyiocfl MMHMManbHbiMM noTep^MM 
npMBOAHyio CMCTeMy, b KOTopyw Mo>KeT 6biTb 
TaKKe BKniOHeHO m BcnoMoraTenbHoe 
o6opyAoaaHne. 

Hn>Ke M3o6peTeHMe 6onee noApo6HO 
paccMOTpeHo na npMMepax ero ocyujecTeJieHvifl 
co ccbinKoA Ha npMnaraeMbie cxeMaTMHHbie 
nepTe)^, Ha Koropbix noKaaaHo: 

Ha cfcnr.1 - npMHMMnManbHan cxeMa 
npMBOAHOM CMCTeMbl c onTMMMSMpyiou^e^ 

CMCTeMort ynpaBneHMH, 

Ha ct>Mr.2 - 6noK-cxeMa, Ha kotopom 
noKa3aHbi onepaL^MM no onTMMM3ai^MM 
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noTpe6neHMJi OHepmn npMBOAHotf CHcreMofi, 

Ha ojjwr.3 - TpexMepHaw xapaKTepMCTuwa 
M3MeHeHnn HanpnweHMfl npoMexcyTOHHora 3aeHa 

nOCTOflHHOrO TOKa B AByX3BeHHOM 

npeo6pa3oeaTejie nepeMeHHoro TOKa 

npMBOAHOM CMCTeMbl, 

Ha 4)nr.3a - aHanorwHHafl <fcnr.3 TpexMepna* 
xapaKTepwcTHKa comacHO ypoaHK) TexHMKM, 
Ha cjDnr.4 - TpexMepHaw xapaiaepMCTHKa 

H3MeH6HMfl MaTHUTHOrO nOTOKa B 3aBMCHMOCTH 

ot Kpyiau^ero MOMeHra m qacTOTW BpaiAeHHH 
Bana np^BOAHoro ABMraTena b npMBOAHOfl 

CMCTeM© n 

Ha 0nr.4a - aHanornHHaw cfjnr.4 TpexMepHaa 
xapaKTepucTMKa comacHO ypoBHto rexHMKw. 

ComacHO <£wr. 1 cucTeMa ynpaBneHna 
paooTOfi npMBOAHofi cucTeMbi 6onbiuotf 
molljhoctm c perynnpyeMofl MacTOTofi BpameHi/m 
MMeeT AByx3BeHHbirt npeo6pa30BaTenb 1 
nepeMeHHoro TOKa, 3annTbmaeMbiM b abhhom 
cnynae nepes TpaHccpopMaTop 2 m Mepe3 

TOKOnpHSMHUK 3 OT KOHTaKTHOfl COTM 4 

OAHo4)a3Horo nepeMeHHoro TOKa. flpn stom 
nepBHHHaa o6MOTKa TpaHcefcopMaTopa no 
MeHbLueC^ Mepe napes oaho Koneco 5 
penbcoBoro TpaHcnopTHoro cpeACTBa n no 
MeHbweB iwepe nepe3 oamh penbc 6 coeai/iHeHa 
c 3a3eM/ieHHbiM nontocoM cern 4. Ot aTopi/iHHofi 
oomotkh TpaHccJ)opMaTopa 2 tok nocTynaeT b 
npoMe>KyTOMHoe 3BeH0 nocToaHHoro TOKa 
AByx3B6HHoro npeo6pa30BaTGnn 1 nepeMeHHoro 
TOKa, ot TpexcJ>a3Horo BbixoAa KOToporo 
sannTbiBaeTca no MeHbiuefl Mepe oahh 
Tpex4)a3HbiR snetcrpoABuraTe/ib 7, cnywainwfl 
npuBOAHbiM ABuraTeneM penbcoBoro 
TpaHcnopTHoro cpeACTBa. KpyTninwfl MOMeHT 
npuBOAHoro ABHraTenn 7 nepeAaeTCfl nn6o 
HenocpeACTBeHHO, nn6o nepes peAyKTop Ha 
Koneco 5 mw na HecKonbKO Apyrox ronec 5 
penbcoBoro TpaHcnopTHoro cpeACTBa. 
flByx3BeHHbirt npeo6pa30BaTenb 1 nepeMeHHoro 
TOKa, TpaHcxfcopMaTop 2 u npviBOAHOw ABuraTenb 
7 MMetoT cooTBeTCTBywinee BcnoMoraTe/ibHoe 
o6opyAOBaHne 9, a cocTaa KOToporo bxoaht 
(npw Heo6xoAMMOGTM) ocHameHHbie 
cooTBeTCTByrau^MMH ycTpoftcTB3MM ynpaaneHUH 
BeHTH/iflTopbi Arm BOSAywHoro n/nnn HacocHbie 
ycTpoflcTBa Ana >KMAKOCTHoro oxna^KAeHHq no 

Mepe Heo6xOAHMOCTt/| KOMnOHeHTOB npMBOAHOM 
CUCTeMbt, K KOTOpbIM OTHOCHTCH. npMBOAHOfl 

ABMraTe/ib 7, AByxsBeHHbifl npeoGpasoBaTenb 1 
nepeMeHHoro TOKa m TpaHcefcopMaTOp 2. KpoMe 
Toro, Ann Bcefl npMBOAHOfi cMoreMbi b uenoM 
npeflycMOTpeHa onTHMMSMpyioman cucTeMa 10 
ynpasneHHfl, perucTpMpyiomafl pa6onne 
napaMeTpbt KOMnoHeHTOB npuBOAHoft cucieivtbi, 
BKTiK}Maa BcnoMoraTenbHoe oSopyAOBaHue, w 
BWAaioinafl Ha otm KOMnoHSHTbi nocne 
onTMMM3a4MM, T.e. nocne onpeAeneHMfl 

OnTMMa/lbHblX 3HaMeHMM, OnTMMMSMpOBaHHbie 

ynpaBfiflJoinne AaHHbie TaKMM o6pa30M, HTo6bi 
onTMMM3MpoBaTb noTpe6neHne Bcefl sHeprMH b 

SaBMCMMOCTM OT KOHKpeTHOft pa60Me& TOM KM 

npMSOAHo^ cucTBMbi, b abhhom cnyMae npe>KAe 
scero c yneTOM oTAaBaeMoro npviBOAHbiM 
ABMraTeneM 7 KpyTnu^ero MOMeHTa m cBA3aHHo^ 
c hum nacTOTw BpaineHM«, a Tax>Ke c yneTOM 
HanpqweHMfl b cgth 3neKTpocHa6>KeHMn. 

OGopyAOBaHHoe noAo6HbiM 06pa3OM 
penbcoaoe TpaHcnopTHoe cpeACTBO noTpe6nseT 
B 9TOM cnynae MMHUManbHoe KonnsecTBO 
SHeprnn. 

AByx38eHHbift npeo6pa30BaTe/ib 1 
nepeMeHHoro TOKa MoweT TaioKe 3anMTbiBaTbcn 
ot A^seribHoro aneiapoarperaTa (reHepaTopa c 
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AM3enb-3neKTpnMecKMM npMBOAOM) mhm ot ceTM 
nocrowHHoro Toxa. 

B cocTaB AByx3BeHHoro npeo6pa30BaTerifl 1 
nepeMeHHoro TOKa b paccMaTpuBaeMOM 
BapnaHTe bxoaut BwnpflMMTenb 11 ceTesoro 
HanpHKeHym. BbinonHeHHWM b bhao 
npeo6pa30BaT©/ifi-peryrmTopa nocTOAHHoro 
HanpflKeHUfl npw nMTaHun ot ceTM nocTOHHHoro 
TOKa n b BMAe perynflTopa aneKTponpuBOAa c 
MexaHUMecKO^ xapaKTepucTHKoi^ b neTbipex 
raaApaHTax npn paSoTe rnaBHbiM o6pa30M Ha 
nepeMeHHOM TOKe, mto no3BormeT noAasaTb 
oGpaTHo b ceTb 4 peKynepupyeMyio 
oneiapooHeprMK), BbipaCaTbiBaeMyjo npuBOAHbiM 
ABMraTeneM 7 npn ero nepeK/iK>HeHviM Ha pa6oTy 
B TOpM03HOM pe>KMMe. 3annTbiBaeMbiW OT 
BTOpMMHO^ o6motkm TpaHCQ>opMaTopa 2 
BbinpRMMTenb 1 1 ceTeBoro Hanpyi)KeHM« b cbohd 
OMepeAb aannTbiBaeT co CTOpoHbi BTOpMHHoro 
Hanp«)KeHHfl npoMe>xyTOMHoe sboho 12 
nocTOAHHoro TOKa, KOTOpoe MMeeT 

3/ieKTpHHeCKM« KOHAOHCaTOp 1 4 3B6Ha 

nocTOHHHoro TOKa m BK/iKDHeHHyK) napannejibHo 
eMy i^enb 15 oTcacbisaiomero KOHTypa. K 

npOM6)KyTOMHOMy 3B6Hy 12 nocTOAHHoro TOKa, 

Ha KOTOpoe noAaeTCfl nocTo^HHoe Hanpfl)KeHMe, 
noAKmoneH MMnynbCHbiW MHBepTop 16, KOTopbiW 
renepupyeT HanpflJxeHne Tpexo>a3Horo TOKa c 
n3MeHfleMoi^ nacTOToW atia noAanvi Ha 
npuBOAHO^ ABuraTerib 7 c M3MeHfliometfcfl 
nacTOTOM spaineHna Heo6xoAMMo8 Ann ero 
pa6oTbi OHepruM n oTKpwTue KOToporo npw 
nponopi4MOHanbHOM ynpaBneHMM ero BbixoAHbiM 
curvianoM b o>yHKi4MM cMmana Ha BXOAe 
nsMeHseTCfi ot Hynfl ao noriHoro oTKpbJTMH. 
BwxoAHoe Hanp«)KeHMe MHBepTOpa npw 
nponopi^MOHaribHOM ynpaBneHMM ero BbixoAHbiM 
curHanoM b cfayHKLjMM CMmana Ha BXOAe 
xapaKTepMayeTCfl OTHOiueHneM MaKCMManbHO 

B03MO>KHOrO BblXOAHOrO HanpJOKeHUfl MHBepTOpa 

k ero cfcaKTMHecKOMy BbixoAHOMy Hanpn>xeHMK), 

npM 3TOM MaKCMManbHO B03MO>KHOe BblXOAHOe 

HanpawGHMe AOCTMraeTCfl npM nonHOM otkpwtmm 
3Toro BeHTMnbHoro npeoCpasoBaTenpi. npM 
noriHOM OTKpbiTMM nHBepTop pa6oTaeT b pejKMMe 
onoKMpoBKM, a b ocTanbHOM Anana30H© 
M3MeHeHM« BbixoAHoro cumana MHBepTop 
pa6oTaeT a MMnynbCHOM pe)KMMe. 

OnTMMM3Mpyfoii^an CMCTeMa 10 ynpaaneHMfl 
ynpaanneT Bbinp^MMTeneM 11 ceTeBoro 

Hanp^KBHMfl T3KMM 06pa30M, HT06bl B 

npoMe>KyTOMHOM 3BeHe 12 nocTOAHHoro TOKa 
ycTaHaanMBanocb cooTBeTCTByKJiAee pe)KMMy 
paGoTbi npMBOAHoro ABMraTenR 7 onTMManbHoe 
HanpaxeHMe (dpMr. 3). (1pn stom HanpaBneHHaw 
BBepx HaKnoHHan CTpenio (c})Mr.1) yKaawsaeT Ha 

B03MO>KHOCTb BapbMpOBaTb HanpJDKBHMe B 

npoMeKyTOMHOM SBeHe 1 2 nocTOAHHoro TOKa. B 
cbok) OMepeAb ynpaBneHne MMnynbCHbiM 
nHBepTopoM 16 Taioxe ocyiAecTBnfleTcn 
onTMMM3MpyioLi^e^ cMcreMofl 10 ynpasneHMfl a 
3asMCMMOCTM ot TpeSyeMoro pe>KMMa pa6oTbi 
npMBOAHoro ABMraTena 7 m senMHMHbi 
Hanpn>KeHMfl b npoMe)xyTOHHOM 3BeHe 
nocTo^HHoro toio, npn otom nyTeM M3MeHeHMfl 
Hanp«>KeHM« TpexcjaasHoro toio MamnTHbift 
noTOK b npMBOAHOM ABMraTene 7 
ycTaHaBnMBaeTcn Ha onTMManbHo 
cornacoBaHHbi^ c ero TeKyu^MM pe*MMOM 
pa6oTbi ( onpeAenneMbiM HeoSxoAHMWMM 

KpyTWmMM MOM6HTOM M HaCTOTO^ BpaU^eHMfl 

(c}DMr.4). TaKMM o6pa3QM, Hanp«>xeHMe nMTaHMfl 
npMBOAHoro AsuraTenn 7 Taioxe mo>kho 
BapbMpOBaTb (perynMpoBaTb), Ha hto yKasbiBaeT 
HanpaBneHHafl BBepx HaicnoHHafl cTpenra (0Mr. 



o 



CO 
CO 



-5- 



00 
CO 



O 



1). 

C i^e/ibK) csecTn k MUHUMyMy o6"mee 
norpe6neHne 3Hepn/iM npMBOAHofi cmct©mom\ 
BKnioMan BcnoMoraTenbHoe o6opyflOBaHne, 
ynpaBneHne ocymecTBJinK>T comacHO o>Mr.2 

T3KMM 06pa30M, MT06bl WCXOA« M3 BXOAHblX 

BeriMMMH Heo6xoAHMoro KpyTnujero MOMeHTa M 
m Heo6xoflMMort MacTOTbi spaiueHMP n 
onpeAermTb Ha ocHOBaHMM (fcaKTMHecKoro 
HanpflweHWH b cqtm ycTaHaB/iMBaeMoe Ann 
cooTBeTCTBytoLuew pa6oMefi tomkm MUHMManbHoe 
Hanpfl>KeHne U n3rrr,min npoMe>KyTOMHoro 3BeHa 
nocTORHHoro TOKa c oAHOBpewieHHbiM saAaHnew 
Ann STofl paooMefl tomkm MaKCMManbHO 
AonycTMMoro HanpnweHMn 

U n3nT,max npOM©)KyTOMHOrO 3B3H3 nOCTOflHHOro 
T0K3. npM 3TOM MMHMMa/lbHO© Hanpfl>K6HHB 

npoMe>KyTOMHoro 3BeHa nocTonHHoro TOKa 
Aon>KHo 6biTb MeHbiue mtim paBHO saAaHHOMy 
MaKCHMaribHOMy Hanpn>K©HM*o 3Toro 
npoMBKyroHHoro 3Bena. Ha ocHOBaHMH 
yKa3aHHoro saAaHHoro MUHUMa/ibHoro 
HanpyDKeHMfi, o6ecneMMBaeMoro b 

npOM©)KyTOMHOM 3B6H6 12 nOCTOnHHOrO TOKa 

BwnppMHTeneM 1 1 cereBoro Hanpn>K©HMn, 
onTMMH3npyioLi^afl cucTeMa 10 ynpaBneHMn 
BWMwenneT noTepw, yHMTbiBaioii^n© o>KMAa©Mbie 
b AaHHOM pa6oMetf tohkg aneJcrpMHecKne noTepw 
Bcex KownoHeHTOB npMBOAHofi cMCTeMbi, npM 
otom npn pa6oTe MHBepTopa 16 b MMnynbCHOM 
pe>KMMe HanpnweHM© npoiwe>KyTOMHoro 3B6Ha 
noAaep>KMBa©TCfl Ha MMHWvianbHOM ypoBH©. 
no/iyHeHHbie Ha ocHOBaHnn OToro BbiMMcneHMn 
ynpaannfomue AaHHbie coxpaHnKrrcn b MaTpuL^e 
peayribTaTOB, nocne nero Hanpn>K©HM© 
npowie)KyTOHHoro 3B©Ha 12 nocTonHHoro TOKa 
ycraHaannBaeTCJi Ha Be/WMMHy, npM KOTopofl 
o6"mne norepu b npuBOAHotf cmctsm© 
MUHMManbHbi. 3aTeiw nonyMeHHbie Ha 
oTAenbHbix cTaAwnx peayribTaTbi CHOBa 
coxpaHflKrrca b MaTpnue pe3ynbTaTOB c 

npMBflSKOPi K KOHKpBTHOM CT8AMM. ECTIH 

HanpflxeHwe npoMe>KyTOMHoro 3BeHa 12 

nOCTOflHHOrO TOKa CHM3MTCn AO MMHMMaJlbHOrO 

3HaM©Hnn, to b pe3yiibTaTe cpaBHeHMn 
coxpaHeHHbix no oTAenbHbiM ctbamhm 
ynpaB/ifljOLUMx AaHHbix M3 MaTpnubi pe3ynbTaTOB 
Bbi6npaeTCfl 3HaMeHne, Ann KOToporo 
ooecneMMBaeTcn onTMMaxibHO hm3kmi* 
sHepreTunecKHM 6anaHC. I~lpw stom onepaijMM no 
BbiHMcneHMK) oHepreTMHecKoro 6anaHca 
BbinoriHflioTCfl Ann jiiooom bosmokhom pa6oneM 
tomkm npMBOAHoro ABurarenn 7. HanpnweHM© 
npOMe>KyTOMHoro 3B©Ha nocTonHHoro TOKa 
noAAep>KMBaeTCfl Ha ypoBHe MMHMMaxibHoro 
3HaMBHM« ao Tex nop, noxa noABQAeHHoe K 
npuBOAHOMy ABwraT©JiK> 7 HanpnweHM©, 
h©o6xoammob Ann nonyneHMn Ha ero BbixoAe 
Tpe6yeMoro KpyTnujero MOMeHTa, He noTpe6yeT 
yBennHHTb HanpaweHHe yKa3aHHoro 
npOM6)KyTOMHoro 3BBHa. Ha <$nr. 3 
cooTBeTCTByKDU4Mii ysacroK MHoronapaMeTpoBOM 
xapaKTepucTMKM npeACTaB/ieH npn6nn3MTenbHO 
b bhab nnocKocTM. Pe3ynbTaT BbiHucneHHfl 
onTMManbHoro Hanpn>KeHHfl n po m e>Ky toh ho ro 
3BeHa nocTOAHHoro TOKa noKasaH Ha o>nr.3, ta© 
saAaHHan xapairrepHovi tomkom T p MacTOTa 
paiqeHUfl hmbbt BenHMMHy, npw kotodoA b 
MHoronapaMeTpoBofi xapaKTepMCTMKe 
noflBnaeTCR BaxHoe M3MeHeHne. B noKaaaHHOft 
Ha MepTBJKe TpexwepHOM CHCT6M8 KoopAHHaT no 
ocm x oTno>KeH KpyTflinnfl momoht npMBOAHoro 
ABuraTenn npM ero padoTe b t^tobom h 
topmo3hom pe>K>iMax m nosTOMy Hynesan tomkb 
pacnono>KeHa Ha ocm x b cepeAMHe ee 
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npeACTasrmioinero nHTepec ynacTKa. no 
BBpTHKa/lbHOfl ocm y otjiokbho HanpflKBHue 
npoMe)KyTOMHoro SBena nocTOflHHoro TOKa, a no 
ocu z OT/iOKeHa MacTOTa BpameHnn. B 
cooTBeTCTBMM c 3Tom MHoronapaMeTpoBOM 
xapaKTepucTMKoPi HanpsxeHne npOMe>KyTOMHoro 
3B©Ha 12 nocTOHHHoro TOKa npM MacTOTax 
spaiAeHum b nHTepsane ot saAaHHoro 
xapaKTepHOM tohkoA 3HaMeHnn ao 
MaKCMMaribHoro 3HaMeHM« m npn stom b h\amhqm 
AMana30He n3wieHeHMfl pa3BMBaeMoro 
npMBOAHbiM ABMraTeneM 7 Tflrosoro win 
TopMosflmero KpyTflii\ero MOM6HTa mojkho no 
MeHbLuePi Mepe b 3Ha4MTenbHoK cTeneHu 
noAA©P>KMBaTb Ha ypoBHe, kotopw^ hmk© 
TeopeTMMecKM Heo6xoAHMoro Ann 3aAaHHotf 
nacTOTbi Bpaii^eHun, t. e. hm>k© xapaKTepHoi^ 

TOMKM. (IpM STOM C yBQ/lMMeHMSM MaCTOTbl 

Bpau^eHMn BenMMMHa KpyTniuero MOMeHTa 
yMeHbiuaeTcn ao onp©Aen©HHoro 3HaMeHM«, ao 

AOCTMKQHMfl KOTOpOrO HanpfiXSHM© 

n po m ©>Ky toh h oro 3BeHa nocTonHHoro TOKa 
MOweT no MeHbiueM iwepe b SHaHMTenbHOM 
CTeneHM ocTaBaTbcn Ha tom ypoBHe, kotopwm 
npeo6jiaAa©T npM pa6oT© MHBepTopa a 
MMny/ibCHOM pe>KMMe. JlMUJb npM 
Heo6xoAMMOcTM conpoBOKAaKD^erocn c 

BblXOAOM 38 3TK np©A©nbl M3M©H©HMfl 

KpyTni^ero MOMeHTa, cBn3aHHoro c M3MeH©HMeM 
MacTOTbi BpameHMH, Hanpn)KeHMe 
npoMe>KyTOHHoro 3BeHa nocTonHHoro toio 

H ©3H 3M MT QJ1 bH O y BQJ1 MM M B3 ©TCfl B 33BMCMMOCTM 

ot Be/iMHMHbi KpyTniuero MOMeHTa. B 
pe3ynbTaTe MHoronapaMeTpoBan 
xapaKTepMCTMKa, onucbiBawman pa6oTy 

ABMraTSJlfl B TPirOBOM M TOpM03HOM peKMMax, 

npno6peTaeT ?Keno6oo6pa3HbiM bma. 

rjjiFi cpaBHeHMn c <$ur.3 Ha 0nr 3a noKaaaHa 
MHoronapaM©TpoBan xapaKTepMCTMKa, 
on ncbi Barman M3m©h©hm© HanpnxceHMfl 
npowiejKyTOMHoro 3BeHa nocTonHHoro TOKa b 

COOTBeTCTBMM C ypOBHeM TeXHMKM. (IpM 3TOM 

OMeBMAHO, mto Hanpfl)KeHMe npoMeKyTOMHoro 
3BeHa nocTORHHoro TOKa B03pacTaeT, Han m Han 
ot cooTBeTCTByioi^eft xapaKTepHoB tomkm 
MacTOTbi BpameHwn ao wiaKCWManbHoro 

3H3MeHMn H©3aBMCMMO OT KOHKDBTHO 

pa3BMBaeNioro npMBOAHbiM ABMraTeneM 7 
KpyTniAero MOMeHTa. B otjimmmc ot 3Toro 
Hanpn)K©HM© npoM©)KyTOMHoro sseHa 
hocTonHHoro TOKa HecKonbKO noBbioiaeTcn 
cornacHO M3o6peTeHMio JiMiub b BepxHeM 
AManasoH© M3MeH©HMn saAaBaeMO^ MacTOTbi 
Bpau^eHMn m, tbkmm oGpasoM, yKa3aHHO© 
Hanpn>KeHMe sbbmcmt Taiwe ot KpyTnmero 
MOMeHTa. 

flocne onTMMMaai^MM Hanpn^eHMn 
npoM©>KyTOMHoro 3BeHa nocTonHHoro TOKa. Kax 
3to noKB3aHO Ha o>Mr.2, TatoKe b cootbgtctbmm 
c 6noK-cxeMoK no qbMr.2 onpeAenneTcn 
onTMManbHbifl Ann Tpe6y©M0fl mou^hoctm 
npMBOAHoro ABMraTenn 7 MamMTHbiW noTOK npM 
era pa6oTe b pe>KMMe f KOTopbiM cooTaeTCTayeT 

H606X0AHMblM SHaMBHMRM KpyTnii^QTO MOMGHT3 
M MaCTOTbJ BpaiA©HMn. PPM 3T0M MCXOAWT M3 

Toro, mto MmoBeHHoe 3H3MeHMe Hanpn>KeHMn 
npoMe>KyTOMHoro 3seHa nocTOHHHoro tokb 
mojkbt H© paBHnTbcn onTMManbHOMy 3HaM©HMho 
3Toro Hanpn^eHMn, a OTHOCHTenbHbjR 
MarHMTHblW nOTOK M0)KeT 6blTb MeHbiue 1, T.e. 
6bJTb M©HbLU© MaKCMMaJlbHOrO MarHMTHOTO 

noTOKa. l/lcxoAn M3 MaKCMMaribHoro MamMTHoro 
noTOKa, ero nocxeneHHo yMeHbiuaioT b hmc/iobo^ 

MOAeJIM AO 3aAaHHOrO 3H3MeHMn. RpM 3TOM 

onp©A©nnjoT noTepM b MHBepTope m npMBOAHOM 
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ABMraTe/ie m coxpaHRioT mx b bmao 
xapaKTepucTMKM, flBnniOLueCHcn (pyHKuyieft 
MamMTHoro noroKa. no 3Tofi xapajaepucTUKe b 
Ka^ecTBe onTMManbHofl BenMMMHbi MamMTHoro 
noroKa Bw6npaeTC« cooTBeTCTByjoiAaa 

MUHMMajlbHblM nOTepflM B6.TIWHMH3, KOTO pa 

nepeflaeTcn b npMBOAHyio CMcreMy a KanecTBe 
aaflaHHoro 3HaMeHMR. YKasaHHaR onepaijMfl 
BbinonHHeTc^ Ana Ka>KAofi pa6oMetf tomkm 

npMBOAHO^ CMCTQMbl. f~tpM 3TOM npM 

oniMMH3auMn HanpaxeHMR npoMe>KyTOMHoro 
3BeHa nocTOJiHHoro TOKa, a Taioxe MamnTHoro 
noTOKa onTMMM3MpyK)ii^afl cwcTeMa 10 
ynpaBneHi/ifl Kaa<Abifl pa3 aHannsnpyer b 
npoiiecce onTHMM3ai4MM noKa3aTenn moiahoctm 
norepb i/i cooTBeTCTByioLAMe napaMeTpw 
noAnexaiMMx yneTy KowinoHeHTOB. I"lpn otom Ana 
coKpai^eHun noTepb b iiphboahom cucTeMe 
mo>kho onTMMM3npoBaTb . TonbKO HanpflKeHMe 
npoMe>KyTOMHoro 3BeHa nocTOHHHoro TOKa unw 
TonbKO MamnTHbifl (iotok Ann npuBOflHora 
ABMraTerifl, ecnn TonbKO oAHa M3 yKa3aHHbix Mep 
RBnaeTCfl TexHunecKH i4enecoo6pa3HOM nun 
Aon)KHa 6birb peann30BaHa c i4eribK) skohommm 
saipar. 

Ha cfinr. 4 noxasaHa MHoronapawierpoBafl 
xapaKTepucTMKa Ana onTMManbHoro 
perynnpoBaHun MamMTHoro noTOKa b 
npMBOAHOM ABwraTane 7, npn stom TaKafl 
MHoronapaMeTpoBaa xapaKTepucTMKa TaioKe 
npeACTaBneHa b TpexMepHOM CMCTeMe 

KOOpAMHaT, B KOTOpofl no OCM X OTnO>KeHa 

nacTOTa BpameHvm, no ocm y omoweH 

HOpMMpOBaHHblfl MaTHMTHblfl nOTOK, a no OCM Z 
OTnOJKeH KpyTHLUMfl MOM6HT H3 BbiXOAe 

npMBOAHoro ABuraTenn 7, pa6oTaiomero b 
T«roBOM v\m topmoshom pe>KMMe. HyneBaa 
TOHKa KpyTamero MOMeHTa HaHeceHa Ha ocm z 
TaioKe b cepeAMHe ee npeACTasnwKJu^ero 
MHTepec ynacTKa, npM 3tom nonojKMTenbHbie 
3HaMeHnn KpyTfliAero MOMeHTa cooTBeTCTByjOT 
pa6oTe npMBOAHoro ABMraTena b trtobom 
peKMMe, a oTpMi^aTeribHbie SHaneHMH - b 
topmoshom peacMMe. ComacHo stoA 
xapaicrepMCTMKe onTMManbHbifl no noTpedneHMK) 
SHeprviM pexMM pa6oTbi ycraHaBnMBaeTca npM 
no/iHOM otkputmm MHBepTopa, KorAa npM 

M3MeHeHMM MaCTOTbl BpameHMR B CTOpOHy 
MaKCMMaribHoro 3HaMeHMR b hmjkhbm AManaaoHe 
SHaneHMfi saAaBaeMoro KpyTflmero MOMeHTa 
MarHMTHbif^ noTOK yivieHbiiJaeTCfl 6onee 
MHTeHCMBHO, neM b BepxHeM A^anaaoHe 
3HaneHMfl 3aflaBaeMoro KpyTamero MOMeHTa. B 

COOT B ©TCT BM M C 3TMM npM pa60Te MHBepTOpa B 

MMnyribCHOM pewMMe npM hm3kmx SHaneHMRX 
3aAaBaeMoro KpyTamero MOiweHTa 3a cseT 

yMBHbUJeHMfl MarHMTHOrO nOTOKa MOlAHOCTb 

noTepb, BeriMHMHa kotodoB 33.bmcmt ot 

KOHKpeTHOW pa60MeW TOHKM, MMHMMSJIbHa. npM 
nO/IHOM OTKpblTMM, T.e. B pe>KMMe 6nOKMpOBKM, 
MHBepTOp H9 MO>K©T OOTlBe BJlMflTb Ha 

MamMTHbi^ noTOK. B 3tom cnyMae MarHMTHbifl 
noTOK onpeAenweTCR Ha ochob3hmm ywe 

OnTMMM3MpOB3HHOrO B 33BMCMMOCTM OT 

KOHKpeTHofl pa6one^ tohkm HanpnKeHMn 
npoMe)KyTOMHoro 3BeHa nocTOfiHHoro TOKa. 
OnTMMMsai^MA MamMTHoro noTOKa noasojifleT 
TaioKe CHM3MTb noTepM b npMBOAHOM ABMraTene 
7, B03HMKaK)ii^Me a o6MOTKe CTaTopa, a Taioxe B 
naKeTe cepAeHHMKa. 

Ha 4>nr.4a H3o6pa?KeHa MHoronapaMeTpoaan 
xapaKTepucTMKa MamMTHoro noTOKa, KOTOpyio 
nony<-iaK)T npM ynpaBneHMM c noMou^bio 

MSBeCTHblX yCTpOMCTB cornacHO ypOBHK) 

TexHMKM. CornacHO stom xapaKrepMCTMKe 
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MamMTHbifl noTOK perynMpyeTCfl TonbKO b 
saBMCMMOCTM ot HacTOTbi Bpatn,eHMfi Bana 
npMBOAHoro ABMraTena m He 38bmcmt ot 
TpeOyeMoro KpyTnu^ero MOMeHTa. 8 oTnMMMe ot 
SToro npM npMMeHeHMM orrrMMM3Mpyioinero 
noAXOAa cornacHO 0Mr.4 dnaroAapw chm>k6hmio 
ManHMTHoro noTOKa b HMKHeM AManasoHe 
HarpysoK npMBOAHoro ABMraTene AocTMraeTCfl 
CHM>KeHMe MarHMTHoro noTOKa Ha 6onbUJOM 
ynacTKe MHoronapaMeTposofl xapaKTepMCTMKM b 
hm>kh8m Anana30He M3MeHeHM« KpyTniAero 
MOMeHTa, a TeM caMbiM m coKpaiAeHne 
mou^hoctm noTepb. 

YnpaBneHMe BcnoMoraTenbHbiM 
060 py ao Ba h Me m , npeAycMOTpeHHbiM b 
npM80AH0M CMCTeMe m npeAHasHaneHHbiM Ann 
OTBOAa noTepb Tenna, BbiAenneMoro ee 
KOMnoHeHTaMM, ocymecTBnweTcn TaKMM 
o6pa30M p HTo6b» ao AOCTMKeHUfl no MeHbiiiert 
Mepe oahmm o6naAaK)U4MM bncokom TennoBOM 

nOCTOFIHHO^ BpeMeHM KOMnOHBHTOM MJ1M ei~0 

nacTbK) 3aAaHHOv^ TeMnepaTypw n o aa© p>km sa t b 
3aTpaMMBaeMyto Ha oxna>KAeHMe MoiAHOcTb Ha 

MClOllOHMTenbHO HM3KOM yDOBHe, KOTOpblM 
3H3MMTenbHO HM>K6 TeopeT MM eCKM Heo6xOAMMO^ 

MaKCMManbHo^ moiahoctm. KoMnoneHTOM c 
BbicoKoR TennoBO^ nocTO^HHoa BpeMeHM 
ABnaeTCH npM stom. HanpMMep, MacnnHbifl 
TpaHC0opMaTop MnM MMeJOlAMR MaCCMBHbie 
>Kene3Hbie, coo t BeTCTBeH h o cTanbHbie mbctm 
npMBOAHOM ABMraTenb m MHbie OTAenbHbie 
AeTanM, o6naAaK)U4Me Gonbujoi^ Macco^. JlMiub 
npM npeBbiLLieHMM saAaHHo^ TeMnepaTypbi 
3aTpaMMBaeMyio Ha oxna>KAeHMe MoiAHOCTb 
noBbituawT BnnoTb ao MaKCMManbHofl b 
saBwcuMocTM ot c^aKTMMecKofi TeMnepaTypw no 
MeHbiueW Mepe OAHoro M3 yKa3aHHbix 
KOMnoHeHTOB MfiM era nacTM. B AononHeHMe mhm 
noMMMO 3Toro 3aTpaHMBaeMyfo Ha oxna>KAeHwe 
MotAHocTb mokho TaioKe perynMpoBaTb 
nponopuMOHanbHo mou4hoctm noTepb, 

4)aKTMHeCKM BO3HMKaK0lAMX B npMBOAHOM" 
CMCTeMe y KOMnOHOHTOB C HM3KOfi TennoBO^ 
nOCTOHHHO^ BpeMeHM. TaKMMM KOMnOHeHTaMM c 
HM3KOR TennOBOft nOCTOHHHOM* speMeHM 
flBnflKDTCfl npM 3TOM, HanpMMep, o6motkm 

npMBOAHoro ABMraTene, AeTanw BbinpflMMTen* 
TOKa, TopM03Hbie peocTaTbi M T.n. B STOM 
cnynae Ann cHMaceHMH o6iAeM noTpeCnneMOM 
3Heprnn L;e/iecoo6pa3HO, hto6w hm>kq 3aAaHHbix 
MaKCMMa/ibHwx 3HaneHM« TeMnepaTypw m 

MOIAHOCTM nOTepb B npMBOAHOfi CMCTeMe 

3aTpaMMBaeMan Ha oxnaweHMe MomHocTb 
noBbiiuanacb TonbKO TorAa, Koraa 
AononHMTenbHo pacxoAyeMan Ha oxnaxAeHMe 
sHepmn MeHbiue cyMMapHOM 3HepnyiM noTepb, 
AononHMTenbHO B03H m k a ko mx b npMBOAHOM 
CMCTeMe npM oTcyTCTBMM oxna>«AeHMfl. 

Ecjim Ann OTAenbHbix KOMnoHeHTOB 
npMBOAHOM CMcreMbi npeAycMOTpeHbi 
OTAenbHbie ycTpoflcrBa oxna>KAeHMfl b KanecTBe 
BcnoMoraTenbHoro ooopyAOBaHMfl, HanpMMep 
CMCTeMa >KMAKocTHoro oxna>KAeHMfl Ann 
Mac/iRHoro TpaHccpopMaTopa, cmctomw 
BoaAyujHoro oxnawcaeHMfl oTAenbHO Ann 
npMBOAHoro ABMraTenn m npM Heo6xoAMM0CTM 
OTAenbHO atir Ka^oro ms APyrMX KOMnoHeHTOB, 
to perynMpoBaHMe moimhoctm, 3aTpaMMBaeMoi^ 
Ha oxna>KA9HMe stmmm OTAenbHbiMM 
ycTpo^cTBaMM oxnaweHMfl, othocriammmcr k 
BcnoMoraTenbHOMy o6opyA0BaHMK>, 
L\enecoo6pa3HO ocyinecTBnflTb M36MpaTenbHO b 
saBMCMMOCTM ot TeMnepaTypbi M/MnM HarpysKM 

COOTBeTCTByKDU4MX OCHOBHblX KOMnOHeHTOB, 
BbinonHRR npM 3TOM no OTAenbHOCTM 
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BbNMcneHMfl no onTHMH3ai4nn m ocymecTBTiflfl 
0CH0B8HHO8 Ha mx pe3ynbTaTax ynpaBneHne. 

Ana o6ecneMeHHA 3HepreTHHecKoro 6anaHca 
npuBOAHofl flBuraienb 7 npn OTcyTdBnn 
Heo6xoflMM0CTn a nsMeHeHww KpyT«mero 

MOM6HT8 npGflnOMTMTenbHO TaioKe 

pa3Boa6y>KflaTb. T.e. noHnwaTb MamnTHbtft 
noroK, cooTBeTCTBSHHo Hanpji>KeHne nuTaHWH 
npuBOAHoro ABMraTens 7 b CTopoHy Hyrm. 8 
3tom cnynae y ABn>Kymerocfl no MHepi^nw nnw 
HenoflBM>KHoro penbcoBoro TpaHcnopTHoro 
cpe^cTBa He 3aTpannBaeTCfl aHeprwa Ha paoory 
npusoAHoro RBwrarenn & percuwie xonocToro 
xofla. flononHwrenbHO oxnawAeHne, a TeM 
caMUM m MoiMHOCTb BcnoMoraTenbHoro 
o6opyAOBaHna comacytoTCfl c noHHJKeHHoti 
TpeoyeMofi Harpy3Kofl BnnoTb ao noriHoro 
OTKnjoHeHUA OTAe/ibHwx arperaTOB cucTewibi 
oxnaweHMq u nonynpoBOAHMKOBbix 
npeo6pa30BaTeneM aneicrposHeprMM. 
npeAHa3HaMeHHbix Ana noABOAa k hum 
HanpaweHna. 

OopMyna H3o6peTeHnn: 

1 . Cnoco6 ynpaB/ieHMfl npMBOAHon cwcreMOM 
6onbiuoM mou^hoctm c perynupyewtofi MacTOTofi 
apameHun, MMewmefi no iweHbiuefl Mepe oahh 
Tpex(£a3Hbifl 3/ieKTpoABnraTenb, paccHMTaHHbifl 
Ha nocTOAHHoe noTpe6neHne moiahoc™ CBbiiue 

H 6 KOTO DOM 3aAaHHOM MaCTOTbl BpaiABHHfl M 

3annTbiBaeMbi^ or AByxsaeHHora 

npeo6pa30BaT©jifl nepeMeHHoro TOKa c 
nsjweHaeMbJM HanpaweHMeM npoMe>KyTOHHoro 
SBena nocTOAHHoro TOKa, npn stom nMTaHne Ha 
AByx3BeHHbi^ npeo6pa30BaTenb nepeMeHHoro 
TOKa noAaioT ot ceTM 3neKTpocHa6>KeHWfl m 
HanpflKeHne npoMe>KyTOHHoro 3BeHa 
nocTo^HHoro TOKa b Anana30He mbctot 
BpameHwa HUKe 3aAaHHofl MacTOTbi BpameHwa 
CHWKaioT no cpaBHeHMio c era MaKcuManbHbiM 
SHaMeHnewi raKUM o6pa30M, HTo6bi sto 
Hanpfl>KeHue npoMe>KyTOMHoro sseHa 

nOCTOHHHOrO TOKa H8 CHHWaJ10Cb HHwe 

HeKoroporo MUHMManbHoro 3HaHeHH*. 
onpeAenfleMoro HanpJUKeHweM cstm b npoL^ecce 
pa6oTb», a b Anana30Ha nacroT Bpau^eHnq Bbituo 
saAaHHo^ HacroTbi spaineHMfl, mcxoah M3 
yKa3aHHoro CHuxeHHoro HanpaweHHfl 

npOM8>KyTOMHOrO 3B6Ha nOCTOHHHOrO TOKa 
npOHCXOAMT SaBMCflll^H^ OT HaCTOTbl Bpau^eHMA 

nepexoA k MaKCMManbHOMy HanpaweHnjo otofo 
npoMe>KyTOMHoro 3BeHa npn MaKcuiManbHoft 
Macrore BpameHun, npwneM TaKaa cwcTeMa 
npeAHa3HaneHa npe>KAe Bcero aha penbcosbix 
TpaHcnopTHbix cpeACTB, nonynajoi^nx 
aneKTposHeprnio ot KOHTaKTHofi ce™ win ot 
ycTaHOBneHHoro Ha csmom TpaHcnopTHOM 
cpeACTBe AH3enbHoro sneiapoarperaTa, 
OT/iMHaioLnniicn TeM, hto b yKasaHHofi 
npuBOAHO^ CMCT6M6 HanpmKeHue 
npoM6>KyTOHHoro 3B8Ha nocTOAHHoro TOKa npn 
MacTOTe Bpau^eHUA b A^anasone ot 
n pea bituaio mux 3aAaHHyto nacroTy BpatneHwa ao 
MaKCHManbHofi HacroTbi BpaujeHMn m npn stom b 
HMKHeM AnanasoHe pa3BMBaeMoro npHBOAHbiM 
ABuraTeneM mroBoro unw T0pMO3«U4ero. 
KpyTflinero MOMeHTa noAAepjK^BaioT, no 
MeHbiueW Mepe b 3HaHMTexibHof1 CTeneHM, Ha 

TOM ero HH3KOM 3HaMeHMM, KOTOpOe OHO MMeeT 
npw MacTOTe BpameHMfl nvoxe 3 sash how. 

2. Cnoco6 no n. 1, OTnnMaioinn&CR tom, mto 
nanpaxeHHe n poMe)Ky tom hopo 3BeHa 
nocTOHHHoro Tora b KawoW pa6one^ TOMKe 
ycTaHaartuBaiOT Ha TaKoe 3HaHeHne, npw 
kotopom o6u^afl MOiAHOCTb noTepb y 
TpancnopTHoro cpeACTBa MMHMManbHa. 



3. Cnoco6 no n. 1 nnn 2, OTnymaioaiMflcfl 

T6M, HTO MarHMTHblW nOTOK B npMBOAHOM 

ABMraTene npn ocna6neHMM nonn B036y)KAeHHfl 
c noBbiujeHMeM-nacTOTbi Bpau^eHun nocTo^HHO 
yMeHbiuaJOT, n stot MamnTHbiR noTOK 
5 onpeflenneTCfl HanpnxeHnew U n3m"» n P M 3TOM 
MamnTHbii^ noTOK npn pa6oTe MHBepTopa b 
nMnynbCHOM pejKWMe 3H3MHTenbHo yMeHbLuawT 

B 3aBMCHMOCTH OT pa3BHBaeMOro npMBOAHbiM 

ABviraTeneM TflroBoro mjim TopM039LAero 
10 KpyTfliAero MOMeHTa, b p©3y/ibTaTe nero 
cyMMapHaa Mou^HocTb noTepb b nHBepTope n 
npMBOAHOM ABMraTene CHM>KaeTC5i ao 

MMHMMyMa. 

4. CnocoS no ruo6oMy n3 nn. 1-3, 
OTJiMHawiAnCicfl TeM, mto npMBOAHyio cncTeiviy 

15 oxna>KAaKDT c nowioiUbK) BcnowioraTe/ibHoro 
o6opyAOBaHn«, TaKoro Kax Hacocw n 

BeHTMnflTOpbl, npH STOM AO AOCTHHCeHHfl 

HeKOTOpOM 3aAaHHoii TeMnepaTypbi no MBHbwew 
Mepe oahmm MMetoi^MM BbicoKyK) Tennosyio 

nOCTOJIHHyiO BpeMeHM KOMnOHeHTOM npHBOAHOfl 

20 cncTeMbi MJiM ero MacTbio, saTpaMHBaeMyio Ha 
oxna>KAeHne, MOU^HOCTb noAAepxcuBaioT Ha 
ncKnioHMTenbHO hmskom ypoBHe, KOTopbiW 
3H an mt en bHO nn>Ke MaKCMManbHofl Be/iMMMHbi, a 
npn npeBbtiueHMM stom 3aAaHH0M TeMnepaTypbi 

nOBbllliaKDT B 3aBHCWMOCTH OT 0>aKTMHeCKOR 

TeMnepaTypbi no MeHbiuefl Mepe oAHoro 
KOMnoHeHTa npnBOAHO» cncTeMbi hjim ero HacTn 

AO MaKCMMaJTlbHOfi Be/lMMUHbl. 

5. Cnoco6 no nfoooMy M3 nn. 1-4, 
OTJiMHaKDiAM^cfl Tew, hto 3aTpaHMBaeMy»o Ha 

30 oxna>KAeHne moiahoctb perynnpyKDT 
nponopi^noHanbHO c|jaKTMMecKO^ moiahocth 
noTepb, B03HMKaK>iAMX b npnBOAHO^ cncTOMe y 

KOMnOHeHTOB C HM3KOfl TennOBOi^ nOCTOflHHOPi 

BpeMeHM. 

6. - Cnoco6 no n. 4 mtim 5, OTJiMHajomnRcfl 
35 TeM, hto npn TeMnepaType m moiahocth noTepb 

HM>Ke MX 3aAaHHblX MaKCMMa/lbHbiX 3HaMeHHM a 

npnBOAHOfl CMCTeMe saTpannBaeMyw Ha 
oxna>KAeHne MoujHocTb noBbiuaioT TonbKo b 
tom cnynae, KorAa o6iAee KO/iMHecTBO 
AonoriHMTenbHo pacxoAyeMoft Ha oxjia>KAeHne 
40 SHeprnn MeHbiue cyMMapHoi^ OHeprnn 
3/ieKTpnHecKnx noTepb, AonoriHMTenbHo 
B03HHKaK3ii4nx b npHBOAHoi^ CMCTeMe npn 

OTCyTCTBMW OXnaJKAeHMfl. 

7. CnocoS no nioooMy M3 nn. 4-6, 

4S OTTlMHaiOU^M^CJI Tew, HTO OTAe/lbHbte 

KOMnOHeHTbl npHBOAHOM CUCTeMbl n Me JOT B 

xanecTBe BcnoMoraTenbHoro o6opyAOBaHH« 
coocTBeHHbie ycTpof^cTBa oxna>KAeHHfl, npn 
3tom MoiAHOcTb, saTpaHMBaeMyio Ha 
oxna>KAeHne stumm ycTpoMCTBaMn oxna>KAeHMH, 
so M36npaTenbHo perynnpyioT b 3aBncnMOCTM ot 
TeMnepaTypbi n/nnn Harpysxn cooTBeTCTByjomnx 

KOMnOHeHTOB npMBOAHOM CMCTeMbl. 

8. Cnoco6 no n»o6oMy na nn. 1-6, 
OTJinnaiomnncfi TeM, hto npn oTcyTCTBnn 
Heo6xoAHMOGTM b M3MeHeHMM KpyT^iAero 

55 MOMeHTa npMBOAHotf AsnraTenb 

pa3B036y>KAaK>T, a Taioice OTK/iKonawT 
BbinpflMMTenn ceTeaoro Hanpn>KeHMfl n 

MHBepTOpbl. 

9. Cnoco6 no n. 8, oTfiMHawiAMMCH tom, hto 
ynpaarteHue ycTpo^CTBaMH oxJia)KAeHH$t 

60 BcnoMoraTenbHoro oSopyAOBaHvm 

ocyiAecTBJiflKJT BnnoTb ao nx nonHoro 

OTKflfOHeHH« B COOTBeTCTBMM C H3MeHeHHeM 

Tpe6yeMofl HarpysKM. 

10. YctdoWctbo ynpaaneHMfl npMBOAHOfl 
CMCTeMoW 6onbiuoR moiahocth c pery/iMpyeMoK 
nacTOTort Bpaii^eHMH, MMewiAeM no MeHbLuefl 
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Mepe oflMH Tpexct>a3Hbi^ o/ieiapoABuraTejib, 
paccMMTaHHbii^ Ha nocTOHHHoe noTpe6neHue 

MOU4HOCTM CBbllUe H8KOTOpofil 3aA3HH0M HaCTOTbl 

Bpau^eHUfl m 3anmbiBaeMbifl ot AByxsBeHHoro 
npeoopasoBaT&na nepeMeHHoro roica c 

M3MeHfl6MblM HanpfDKBHMeM npOM6>KyTOMHOrO 

3B&H3. nocroflHHoro TOKa, npw 3T0M HanpflxeHMe 
npowe>KyTOMHoro 3BeHa nocTOAHHoro TOKa b 
AManasoHe nacTOT BpameHMH HWKe 3aAaHHoB 
nacTOTbi Bpau^eHMfl cHM>KaeTCfi no cpaBHeHwo c 

era MaKCMMcLnbHbIM 3HaMeHMeM T3KHM o6pa30M, 

MTo6bi 3to HanpflKeHne npoMe>KyTOMHoro 3BeHa 
nocTO^HHoro TOKa He cHuwanocb hh>k6 
HeKoroporo MMHMManbHoro SHaneHMfl, 
onpeAe/ifleMoro HanpflKeHMeM ce™ 
3neKTpocHa6)KeHHfl (Hanpa>KeHneM KOHTaKTHotf 
ceTM) b npotjecce paooTbi, a b AuanaaoHe 
nacTOT Bpau^eHMq Bbiiue 3aAaHHott nacTOTbJ 
Bpau^eHnq, hcxoah us yKaaaHHoro CHMweHHoro 
HanpflKeHMfl npoivie>KyTOMHoro 3BeHa 
nocTOAHHoro TOKa nponcxoAUT 3aBnc«u^nft ot 
nacTOTbi Bpau^eHun nepexoA k MaKCMMaribHOMy 



HanpnweHwo 3Toro npoMe>KyTOMHoro 3BeHa npn 
MaKCWMaribHO^ MacTOTe BpameHMfl, npn^eM 
TaKoe ycTpoftcTBO ynpaBJieHt/m npeAHa3HaneHO 
npewe Bcero Ana penbcoBbix TpaHcnopTHbix 
cpeACTB, oTjiMHajomeecfl TeM, mto b yKa3aHHofi 
5 npusoAHOM CMCTBMe (1, 2, 7) HanpflweHwe 
npowe>KyTOHHoro 3BeHa nocTOflHHoro tok3 npn 
nacTorax BpaujeHMfl npuBOAHoro ABMraTerm (7), 

COOTBeTCTByKJL^MX pe>KHMy 6nOKMpOBKM 

nHBepTopa, h npu stom b HHMCHeM Anana30He 
w passMBaeMoro npuBOAHbiM ABkiraTeneM (7) 
T«roBoro win TopM03flinero KpyTamero MOMeHTa 
noAAep>KMBaeTcn, no MeHbiuen Mepe b 
3HaMMTejibHoPI cTeneHM, Ha SHaneHnn, Koropoe 
cooTBeTCTByeT HanpwKeHwo b npoMe>KyT0HHOM 
3BeHe (12) nocTO^HHoro TOKa Hkiwe 3aAaHHOM 
15 MacTOTbi BpameHMfl npuBOAHoro ABurare/iR (7), 
m perynnpyeTcs raKMM o6pa30M, MT06W o6u\an 
MOU^HOCTb noTepb Ana Bcefl npHBOAHO^ 
cucTeMbt 6bina b jijoooPi paooMew romce 
MMHMManbHa. 
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Packer moiuhocth noTepb 
TpancnopTHoro cpegcTsa 



OnpcacjieHHe P v « f (U n3TIT ) 



Bw6opica Uf^nj ^ hs MaTpnuu 
pe3y/rhTaTOB 



ycraHOBjieHHe o6ecneMHBa- 
ramero MHHHMajibHhie ncrrepH 
HanpaaceHH* npoMeatyromioro 
3BeHa nocroaHHo ro Toxa 
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npoAOJiKeHHe A 



OnpeaoneHHe Y 



U 



rarrr 



:= 1 



PacneT ncnrepb npaBOflHOro 
KBwarejin m HMny/tbCHoro 
HHBepropa 




Bu6opKa Y hi0JlT< M3 Maxpnuw 
pe3yAbTaroB 



i 

ycraHOBJierae odecneMHBaiomero 
MHHHMajibKue norcpH MarmiTHoro 
noroxa b npHBOAHOM ABHraTe/re 



<EHr. 2 ( npoflOJiaeHHe ) 
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